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1.0 Introduction

1.1 Purpose

This report presents the results of a specific site assessment of the dam safety of the Units 1
& 2 Bottom Ash Ponds, Units 1 & 2 Pond “A”, Units 1 & 2 Stage Two Evaporation Pond
(STEP) and Units 3 & 4 Effluent Holding Pond (EHP) coal combustion waste impoundments
at PPL Montana’s Colstrip Power Plant. The assessments were completed on June 2 and 3,
2009.

These impoundments were assessed because their failure may result in significant economic
loss, environmental damage, disruption of lifeline facilities or loss of life (significant or high
hazard according to U.S. Environmental Protection Agency (EPA) classification). The
specific site assessment was performed with reference to Federal Emergency Management
Agency (FEMA) guidelines for dam safety, which includes other federal agency guidelines
and regulations (such as U.S. Army Corps of Engineers and U.S. Bureau of Reclamation) for
specific issues, and defaults to state requirements where not specifically addressed by federal
guidance or if the state requirements were more stringent.

1.2 Scope of Work

The scope of work between GEI and Lockheed-Martin Corporation for the site assessment is
summarized in the following tasks:

1. Acquire and review existing reports and drawings relating to the safety of the project
provided by the EPA and Owners.

2. Conduct detailed physical inspections of the project facilities. While on-site, fill out
Field Assessment Check Lists provided by EPA for each management unit being
assessed.

3. Review and evaluate stability analyses of the project’s coal combustion waste
impoundment structures.

4. Review the appropriateness of the inflow design flood (IDF), and adequacy of
spillways or ability to store IDF, including considering the hazard potential in light of
conditions observed during the inspections or to the downstream channel.

5. Review existing performance monitoring programs and recommend any additional
monitoring required.

1
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6. Review existing geologic assessments for the projects.

7. Submit draft and final reports.
1.3 Authorization
GEI Consultants, Inc. performed the coal combustion waste impoundment assessment for the
EPA as a subcontractor to Lockheed Martin who is a contractor to the EPA. This work was
authorized by Lockheed-Martin under P.O. No.: 7100052068; EAC #0-381 between
Lockheed-Martin and GEI Consultants, Inc. (GEI), dated June 5, 2009.
1.4 Project Personnel

The scope of work for this task order was completed by the following personnel from GEI:

Stephen G. Brown, P.E. Project Manager/Task Leader
Mary Nodine, P.E. Staff Geotechnical Engineer
Dan Johnson, P.E. Senior Technical Review

Program Manager for the EPA was Stephen Hoffman. Program Manager for Lockheed-
Martin Corporation was Dennis Miller.

1.5 Limitation of Liability

This report summarizes the assessment of dam safety of the identified coal combustion waste
impoundments at the Colstrip Power Plant. The purpose of each assessment is to evaluate
the structural integrity of the impoundments and provide summaries and recommendations
based on engineering judgment. GEI used a professional standard of practice to review,
analyze, and apply pertinent data. No warrantees, express or implied, are provided by GEI.
Reuse of this report for any other purpose, in part or in whole, is at the sole risk of the user.

1.6 Prior Inspections

PPL Montana personnel indicated that because the Colstrip Power Plant is under a major
facilities permit, it is their understanding that the Montana Dam Safety Program rules do not
apply to the impoundments on site. PPL Montana regularly conducts informal, internal
inspections of their impoundments, including daily drive-by inspections of the downstream
toes and the crests of all dams as well as quarterly walking inspections. PPL Montana also
voluntarily engages consultants to inspect the dams at approximately 5-year intervals.
Inspections were performed in 1988 by Chen-Northern, Inc. of Billings, Montana; in 2005 by
Maxim Technologies of Helena, Montana; and in 2009 by Hydrometrics of Billings,
Montana.

2
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2.0 Description of Project Facilities

2.1 General

The Colstrip facility is a coal-fired power plant located in southeastern Montana in the town
of Colstrip in Rosebud County (Figure 1). The Colstrip power plant is jointly owned by PPL
Montana, LLC, a subsidiary of PPL Generation, LLC, as well as Puget Sound Energy, Inc.,
Portland General Electric Company, Avista Corporation, PacifiCorp, and North Western
Energy, LLC. The power plant is composed of four units with a total generating capacity of
2,094 megawatts (MW). Units 1 and 2 began operation in 1975 and 1976 and have
capacities of 307 MW each. Units 3 and 4 began operating in 1984 and 1986 and have
capacities of 740 MW each. The power plant is located on Armell’s Creek, a tributary of the
Yellowstone River.

The Colstrip power plant has several impoundments located adjacent to the power plant
(termed “on-site” ponds herein) including:

e Units 1 & 2 Bottom Ash Ponds;

e Units1 & 2 Ponds “A”, “B” and “C”;
e Units 3 & 4 Scrubber Drain Collection;
e Units 3 & 4 Scrubber Wash Tray; and
e Units 3 & 4 Bottom Ash Ponds.

Of these on-site ponds, only the Units 1 & 2 Pond “A” and the Units 1 & 2 Bottom Ash Pond
were considered by PPL to be significant hazard impoundments, with the potential for
flooding of the town of Colstrip and potential loss of life following a breach. The remaining
ponds are not included in this report because they are considered to be low- or less-than-low
hazard, either because they have been removed from service or are closed, they are incised
(all material storage capacity is below grade), the storage capacity is small, and/or their
contained coal combustion waste materials are not likely to travel a significant distance
within or outside the plant in the event of a spill.

In addition to the on-site impoundments, the Colstrip plant has two major impoundments
located several miles from the power plant. The Units 1 & 2 Stage Two Evaporation Pond
(STEP) is located approximately two miles northwest of the plant, and the Units 3 & 4
Effluent Holding Pond (EHP) is located approximately 3.5 miles southeast of the plant. The
Units 1 & 2 STEP was classified as a high hazard impoundment due to the potential for loss
of life in the event of a dam breach because of the close proximity of residences within the
flood inundation area. The Units 3 & 4 EHP was classified as Low Hazard based on an

3
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inundation study (Maxim, 2005). However, GEI recommends the EHP be reclassified as
Significant Hazard based on the likelihood of significant economic/environmental cost
associated with a dam breach. As a result, the Units 3 & 4 EHP was included in the specific
site assessment. An overall view of all onsite and offsite ponds is shown on the aerial
photograph (Figure 2).

2.2 Dams and Reservoirs

The Colstrip plant includes several large coal combustion waste dams at the two off-site
impoundments, as well as smaller embankments associated with the on-site ponds. The dams
included in this report are:

e Units 1 & 2 Bottom Ash Ponds — west, north, and east embankments
e Units1 & 2 Pond “A” — west embankment
e Units1 & 2 STEP Dam
e Units3 & 4 EHP
- Main Dam
- Saddle Dam

The Units 1 & 2 Bottom Ash Ponds and the Units 1 & 2 Pond “A” are surrounded by a
continuous embankment. This earth embankment extends along the west side of Pond “A”,
and continues north to bound the west, north, and east sides of the Bottom Ash Ponds. The
configuration of these on-site impoundments is shown in (Figure 3). The embankment has a
maximum height of approximately 25 feet, with a 20-foot-wide crest and approximately
2H:1V side slopes. The total length of the embankment is about 4,000 feet. Cross-sections
of the Bottom Ash Ponds and Pond “A” are shown in Exhibit 1.

The Units 1 & 2 Bottom Ash Ponds are divided into two cells. The east cell stores bottom
ash and boiler slag at various stages of clarification, and the water remaining after the ash
settles out is transferred to the west clearwell cell. These ponds have a surface area of about
7 acres and a total storage capacity of about 73 acre-feet. The clearwell cell is double-lined
with 45 millimeter (mm) reinforced polypropylene (RFP) liners and a leachate collection
system. The east cell is clay-lined.

The Units 1 & 2 Pond “A” is currently used to store clean water from stormwater runoff,
though the southern portion of the pond contains a small quantity of fly ash and flue gas
desulfurization (FGD) solids. The fly ash/FGD solids are covered by a geosynthetic clay
liner (GCL) and several feet thickness of bottom ash. Prior to 2005, Pond “A” was the
western portion of a U-shaped pond that also included the “B” fly ash pond to the east. A
bottom ash dike was constructed in 2005 to separate the ponds. At this time, an RFP liner
was installed in the “B” pond to prepare it for continued fly ash/FGD storage, while the “A”

4
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pond remained clay-lined for the purpose of storm water storage. The “A” pond has a
surface area of about 14 acres and a storage capacity of about 245 acre-feet.

The Units 1 & 2 STEP has a total surface area of 176 acres and a total storage capacity of
about 4,370 acre-feet at the normal operating pool of El. 3,270. The pond is divided into five
cells as shown in the plan on Figure 4. Three of the cells are currently in use. All cells have
single high density polyethylene (HDPE) liners with the exception of Cell “B”, which has a
double, 45 mil reinforced polyethylene (RFP) liner with leak detection and leachate
collection systems. The STEP currently, and in the past, stores fly ash and flue gas
desulphurization (FGD) solids. The coal combustion waste is pumped into the pond as a
slurry, and the water is decanted and pumped back to the Colstrip plant for reuse. The
remaining fly ash/FGD slurry solidifies as evaporation occurs.

The Units 1 & 2 STEP Dam was constructed in 1992 and is 2,400 feet long with a maximum
height of 88 feet, a 25-foot-wide crest and 3H:1V side slopes. The dam crest is at El. 3,278,
providing 8 feet of freeboard above the normal pool elevation. The dam is constructed of
earth fill and has a zoned cross section with a central core extending to bedrock in a core
trench. The dam also features a grout curtain extending up to 80 feet below the core trench
for seepage control. An upstream low-permeability soil blanket was constructed on the left
abutment area to reduce potential seepage. A chimney drain, blanket drain and toe drain
collect and control seepage that moves through the dam. A valley drain system collects
surface water, groundwater, and potential seepage and returns it to the ponds. The STEP
Dam is located about 3000 feet downstream of the Stage One Evaporation Pond and its
associated dam, which was completed in 1977 and has been completely filled with coal
combustion waste. The area has since been reclaimed and is currently used as pasture land.
A plan and profile of the STEP Dam is shown in Exhibit 2, and typical sections are shown in
Exhibit 3.

The Units 3 & 4 EHP has a planned total surface area of 367 acres and a storage capacity of
about 17,000 acre-feet at the normal operating pool of El. 3,280. The pond is divided into
eight cells storing plant coal combustion waste including fly ash, bottom ash, boiler slag,
FGD residuals, mill residuals, and boiler water-side cleaning chemicals. The general plan for
the Units 3 & 4 EHP is shown in Figure 5. Since 2004, the fly ash/FGD slurry stored in the
Units 3 & 4 EHP is mostly deposited in a concentrated form, termed “paste”, which has

68 percent solids, and is made by an on-site paste plant. Prior to construction of the paste
plant, the fly ash/FGD solids were deposited in a slurry form that has about 10 to 15 percent
solids. Cells “B” and “F” have a lining with a leachate collection system. PPL describes the
Areas “B” and “F” lining as being double-contained with a 45 mil RPF lining overlying a
minimum 10 foot thick layer of dry paste, with the leachate collection system located
between the RFP and the paste layers. The remaining cells are not lined. The entire EHP,
which includes several cells, is surrounded by a concrete cutoff wall to control seepage. The
cutoff wall is up to 80 feet deep and is keyed 5 feet into claystone or siltstone. Most of the

5
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EHP pond areas are underlain by claystone or siltstone, which also serves to reduce potential
seepage.

The Units 3 & 4 EHP has two dams: the Main Dam and the Saddle Dam, which are about
2,300 feet and 3,500 feet long, respectively. The dams were constructed in 1983 and
currently have crests at El. 3,262, though future plans include raising both dams to El. 3,290
as described in the design report (Bechtel 1982). The Main Dam has a maximum height of
110 feet and the Saddle Dam has a maximum height of 38 feet. Both dams are operated with
greater than ten feet of freeboard. The dams are constructed as zoned rolled earth
embankments with central cores extending to bedrock in a core trench. The dams also
feature chimney drains, core trench sloping drains, horizontal blanket drains and drainage
pipes. The blanket drain is limited in extent to the central third (highest sections) of the dam.
A valley drain system downstream of the dams collects surface water, groundwater and
potential seepage for pumping back to the reservoir. Plans and profiles of the Main and
Saddle Dams are shown in Exhibits 4 and 5. Typical sections and details are shown in
Exhibit 6.

Information concerning the dams at the Colstrip facility is presented in Table 1.

Table 1: Colstrip Power Plant - Dam Parameters Summary

Parameter Value
g;'ttjnf i‘si Units1&2 | Units1& | Units3&4 | Units38&4
Dam “A” Pond 2 STEP EHP Main EHP Saddle
Pond
Embankment Dam Dam* Dam*
Embankment
Height (ft) 25 25 88 110 38
Length (ft) ~2,000 ~2,000 2,400 2,300 3,500
Crest Width (ft) 20 20 20 136 153
Crest Elevation (ft) 3,264 3,264 3,278 3,262 3,262
Side Slopes 2H:1V 2H:1V 3H:1V 3H:1V 3H:1V
Operating Pool El. (ft) 3,260 3,260 3,270 3,237 3,237
Normal Storage 73 38.4 4,370 Est. 10,000
Volume (ac-ft)
Normal Surface Area 7 76 176 Est. 300
(acres)

*Note: Final storage capacity for the Units 3 & 4 EHP will be 17,000 acre-feet and area 367 acres after 28-foot raise to
El. 3,290. No area-capacity curve was available for the estimate.

2.3 Spillways

The on-site storage ponds do not have spillways. These ponds are designed to have a
minimum 4 feet of freeboard, which is considered sufficient to impound the 24-hour
probably maximum flood (PMF) (24 inches) and is expected to be sufficient to impound the
remaining rainfall which is included in the 72-hour PMF.

6
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The Units 1 & 2 STEP has an emergency spillway at El. 3,274.6 which was originally
designed to prevent the dam from overtopping in the unlikely event that the 24-hour PMF
occurs subsequent to the 100-year flood. The spillway is an uncontrolled, unlined, earth
channel excavated into the left abutment (looking downstream) of the embankment. The
spillway is approximately 100 feet long and 25 feet wide. The PMF was updated in 1988,
when the HMR was revised, to be associated with the 72-hour probable maximum
precipitation (PMP) rather than the 24-hour PMP. Routing the 72-hour PMF results in a
small portion (50 acre-feet) to be discharged through the emergency spillway.

The Units 3 & 4 EHP does not currently have an emergency spillway, though when the dam
is raised to its final height, an emergency spillway at El. 3,286.1 is planned to prevent the
dam from overtopping should the 24-hour PMF and the 100-year flood occur in succession.
The planned spillway consists of a gabion-lined channel with a 50-foot-wide crest. The
current dam configuration provides over 20 feet of freeboard and is capable of storing the
PMF.

A summary of the spillway parameters is presented in Table 2.

Table 2: Colstrip Power Plant - Spillway Parameters Summary

Parameter Value
Reservoir Units 1 & 2 STEP Units 3 & 4 EHP
Spillway Length (ft) ~200 None
Crest Elevation (ft) 3,274.6 None
Crest Width (ft) 25 N/A
Side Slopes Unknown N/A

2.4 Intakes and Outlet Works

There are no intake or outlet work structures associated with the ponds at the Colstrip
facility. Water levels are controlled by changing the pumping rate of ash slurry or paste into
the ponds or by diverting the ash slurry or paste to an available pond. Water is only removed
from the ponds through evaporation and, in un-lined ponds, seepage.

2.5 Drains

PPL Montana personnel indicated that the on-site ponds have a system of toe drains that
drain into a valley drain system. Water is then collected and pumped back into the ponds.

The Units 1 & 2 STEP Dam has chimney drains, inclined drains and horizontal drainage
blankets on the downstream side of the embankments to collect seepage. Seepage collected
by the aforementioned drains is directed to the toe drains, which ultimately drain to a valley
drain system. The valley drain system consists of a 20-inch drain pipe extending
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downstream from the toe of the dam along the stream channel. The pipe discharges into a
manhole where water is collected and pumped back to the ponds.

The Units 3 & 4 EHP Dams have chimney drains, inclined drains and horizontal drainage
blankets on the downstream side of the embankments to collect seepage. Seepage collected
by the aforementioned drains is directed to the toe drains, which ultimately drain to a valley
drain system similar to that described above for the Units 1 & 2 STEP Dam.

2.6 Vicinity Map

The Colstrip Power Plant is located within Rosebud County, Montana in the city of Colstrip,
as shown on Figure 1. The plant is located in the East %2 of Section 34, Township 2 North,
Range 41 East. The Units 1 & 2 STEP is located approximately two miles northwest of the
plant, and the Units 3 & 4 EHP is located approximately 3.5 miles southeast of the plant.
The Units 1 & 2 STEP is located in Section 29, Township 2 North, Range 21 East. The
STEP is located in a dissected stream valley draining into Armell’s Creek and ultimately into
the Yellowstone River. The Units 3 & 4 EHP is located in Sections 5 and 6, Township 1
North, Range 42 East. The EHP is located on a tributary to Cow Creek.

2.7 Plans and Sectional Drawings

Engineering drawings and reports for various project features are available in the Owner’s
files. For reference purposes, project plan and sectional drawings from the Owner’s files are
reproduced in this report as follows:

Bottom and Fly Ash Ponds Sections Exhibit 1 (Dwg C1-32)
STEP Finished Plan and Profile of Dam Exhibit 2 (Dwg C1-933)
STEP Typical Sections Exhibit 3 (Dwg C1-934)
Units 3 & 4 EHP Main Dam Plan and Cross Section Exhibit 4 (From Chen 1989)
Units 3 & 4 EHP Saddle Dam Plan and Cross Section Exhibit5 (From Chen 1989)
Units 3 & 4 EHP Sections and Details Exhibit 6 (Dwg. C3-0736)

2.8 Standard Operational Procedures

The Colstrip facility is a coal-fired steam generating power plant that provides electric power
to millions of customers. The power plant includes two 307 MW units (1 & 2) and two

740 MW units (3 & 4), with a total generating capacity of 2,094 MW. Coal is delivered to the
power plant by conveyor systems, where it is then combusted to power the steam turbines. The
burning of coal produces several gases which are vented from the boiler, and bottom ash,
which is made of coarse fragments, falls to the bottom of the boiler, and is removed along with
boiler slag.
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The bottom ash from Units 1 and 2 is pumped as a slurry to the on-site ponds just south of the
plant. The fly ash/FGD slurry from Units 1 and 2 is slurried and pumped directly to the

Units 1 & 2 STEP where it is either deposited as slurry or, in the near future, will be
concentrated at the paste plant and deposited as a paste material. Partial settling of bottom ash
particulates occurs in the on-site ponds and the remaining clear water is returned to the plant.
Some of the bottom ash is reclaimed from the on-site ponds and used for construction of roads
and dikes on site. According to PPL, approximately 20,000 tons of bottom ash per year is sold
for commercial off-site use. The remaining bottom ash is trucked to the Units 3 & 4 EHP for
final storage.

The bottom ash from steam generation Units 3 & 4 is pumped to the on-site bottom ash
ponds that are located east of the plant for temporary storage, and ultimately trucked to the
Units 3 & 4 EHP for final storage. The fly ash/FGD slurry from steam generation

Units 3 & 4 is slurried and pumped directly to the Units 3 & 4 EHP where it is either
deposited as slurry or concentrated at the paste plant and deposited as a paste material.

9

GEI Consultants, Inc. 091330 Coal Ash Impoundment Specific Site Assessment
FINAL Report - PPL Montana: Colstrip Power Plant



3.0 Summary of Construction History and
Operation

The power plant is composed of four units with a total generating capacity of 2,094 MW.
Units 1 and 2 began operation in 1975 and 1976 and have capacities of 307 MW each.
Units 3 and 4 began operating in 1984 and 1986 and have capacities of 740 MW each.

The on-site ponds, including the Units 1 & 2 Bottom Ash Ponds and Pond “A”, were
designed and constructed at the same time as the coal-fired steam-generation Units 1 & 2
were constructed, in the mid-1970s. Original design and construction reports for these ponds
and their embankments are not available. Based on the construction timing, coal combustion
waste materials had not yet been produced and the Units 1 & 2 Bottom Ash Ponds and

Pond “A” embankments could not have been constructed on coal combustion waste
materials. Evidence of prior releases, failures or patchwork construction were not observed
during the site visit or disclosed by plant personnel during the site visit. Construction reports
were not available for review.

In 2005, the “A” pond was divided by completing constructing of the existing partial dike to
form an adjacent “B” pond to the east. The dike was designed by HKM Engineers, and its
design and construction is documented in the design report (HKM, 2005). Historically, the
Units 1 & 2 “A” pond was used to store fly ash/FGD slurry, with slurry from the plant
entering the hydraulically connected “B” pond at the northeast corner. The water flowed
south through the “B” pond to flow around the partial dividing dike and then flow north
through the “A” pond as the fly ash/FGD solids settled out, depositing some fly ash/FGD
solids at the southern end of the “A” pond. Relatively clear water accumulated at the north
end of the “A” pond. When the ponds were separated by the dividing dike in 2005, the fly
ash/FGD solids that accumulated at the south end of the “A” pond were covered with a
geosynthetic clay lining (GCL) and several feet thickness of compacted bottom ash for
permanent storage. The “A” pond is currently used for stormwater storage.

The Units 1 & 2 STEP Dam was designed and constructed by Bechtel Engineering in the late
1970s to early 1980s. The embankment is zoned earth fill, with a silt and clay core extending
into the sandstone and siltstone bedrock, and a shell consisting of weathered sandstone,
siltstone, shale and non-plastic silt. The STEP is located downstream of the Stage One
Evaporation Pond (SOEP), which was completely filled with coal combustion waste and
reclaimed in the early 1980s.

Our assessment of the pre-construction conditions at the STEP Dam included review of
information on the design drawings. The SOEP was constructed at the same time as the
Colstrip Power Plant in the mid-1970s. The SOEP was receiving coal combustion waste at
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the time the STEP was being constructed downstream a few years later. The STEP
embankment was constructed on undisturbed land. Foundation preparation for the STEP
included removal of a minimum of 1 foot soil depth beneath the entire dam and construction
of a key trench through the native soil and into the underlying bedrock. In addition,
boreholes drilled prior to construction do not indicate the presence of coal combustion waste
materials within the dam alignments. Evidence of prior releases, failures or patchwork
construction were not observed during the site visit or disclosed by plant personnel during the
site visit. Construction reports were not available for review.

A paste plant is being constructed at the STEP, with expected completion in 2009.
Following completion of the paste plant, the plan is to dispose of all fly ash/FGD slurry as
paste in the STEP.

The Units 3 & 4 EHP Main Dam and Saddle Dam were designed and constructed by Bechtel
Engineering in the early- to mid-1980s. The embankments are zoned earth fill, with low- to
medium plasticity silt and clay cores and shells consisting of weathered sandstone, siltstone,
shale and non-plastic silt.

Our assessment of the pre-construction conditions at the Units 3 & 4 EHP Main and Saddle
Dams included review of information on the design drawings. The Units 3 & 4 EHP dams
were constructed on undisturbed land. Boreholes drilled prior to construction do not indicate
the presence of coal combustion waste materials within the dam alignments. The design
drawings show the dams are to be constructed on native soil/rock materials and that
foundation preparation requirements include removal of at least the upper 1 foot of soil
beneath the entire dam prior to constructing the dams. Foundation preparation also included
construction of a key trench through the native soil and into the underlying bedrock. With
exception of the 1999 seepage event through the Saddle Dam, which has been addressed
administratively by restricting the water level in the pond, evidence of prior releases, failures
or patchwork construction were not observed during the site visit or disclosed by plant
personnel during the site visit. Construction reports were not available for review.

The EHP Main and Saddle Dams currently have crests at El. 3,262, but plans include raising
the dams 28 feet to the final design height at El. 3,290 and constructing an emergency
spillway. A paste plant was constructed at the EHP in 2004 and currently fly ash and FGD is
disposed of as paste in the EHP cells. Occasional disposal of fly ash and FGD slurry may
occur if the paste plant is out of service for maintenance.
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4.0 Geologic and Seismic Considerations

The Colstrip Power Plant and its associated impoundments are located in and near the town
of Colstrip in Rosebud County, Montana. This area of Montana is within the Northern Great
Plains Physiographic Province, which is characterized by valleys, plains, isolated buttes and
long, narrow flat-topped ridges. The region contains steep slopes capped by the resistant
baked shale, or “clinker”, prominent in the area. The baked shale was formed by the burning
of underlying coal deposits.

The Colstrip region bedrock is part of the Tongue River Member of the Upper Cretaceous to
Paleozoic Fort Union Formation. The Tongue River Member is composed of claystone,
shale, siltstone, and sandstone with deposits of lignite, coal, and calcareous sedimentary
rocks. The rocks in this unit generally dip less than a few degrees to the south-southeast.

Seismic acceleration based on the on the Uniform Building Code Seismic Zone Map
maximum ground motion for Rosebud County is 0.05g, which corresponds to an earthquake
return period of about 2,500 years. This value is consistent with the United States Geological
Survey regional probabilistic ground motion associated with a similar return period.

Site-specific documentation presenting geologic information for the facilities at the Colstrip
Power Plant included:

e Portage and HKM 2005 “PPL/Colstrip Fly Ash Pond Design and Construction
Report”

e Bechtel 1979 “Second Stage Evaporation Pond Design Report”
e Bechtel 1982 “Effluent Holding Pond Design Report”

Borings drilled near the on-site Units 1&2 Bottom Ash Ponds and Pond “A” indicate that the
stratigraphic section includes about 2 feet of surface fill overlying about 10 to 20 feet of
predominantly fine-grained soils. The overburden soils are underlain by hard sandstone or
shale and intermittent coal. Geotechnical boring logs and detailed geologic information is
not available for the on-site ponds.

Borings drilled during the site investigation for the Units 1 & 2 STEP Dam indicate that the
stratigraphic section includes up to 35 feet of clayey silt and gravel overburden overlying a
one-foot-thick remnant of the McKay Coal Seam, 60 feet of poorly- to moderately-cemented
sandstone and siltstone, 25 feet of shale, and alternating moderately-cemented siltstone and
shale, with thin lenses of carbon and limestone throughout.
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The Units 3 & 4 EHP Dams are situated in an oval-shaped erosional basin within the Fort
Union Formation. Baked shale forms the majority of the rim of the basin while sandstone,
siltstone and occasional coal and claysto